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VERSION WTTH MARKnvr^ TO SHOW rHAireirg 
SPECIFICATION, PAGE 1, LINES 1-27 

Clarification of Water and Wastewater 
BA^KgRO UND OF T1TF, T lW EfflON RELATED IT S APPLICATION DATA 

Field of t he Invention 
This application claims priority based on US continuation-in-part application, PCT 
Number US99/18338, U.S. serial number 09/140,203, filed August 12, 1998: and upon US 
continuation-in-part application serial number 09/343,616 filed on June 30, 1999. Both 
appliations claim priority based on a parent application, US serial number 08/93 1,167, filed 
September 16, 1997, now abandoned. 

Field of the Tnvftntirm 
The paiuil application and the t w u umluiualiuu in pal I applicati o n nfu uucul above 



on 



are 



t emmiulu^ i.labluh c dliuun ^ ill gumu Ik, m e aning of luim buuii andbdou lu Ui. u dmil 
t ha t t heie is any ini o mi&lciiiy. 

Ip Aw following, tin bdow dcfmiliom will bi utilized. 



1,000 ops @ 5006 aaivc in walei) 



2,000 lu 5,000 ips @ 50% active iu wat e i) 

Sr^ ^ ^ iooqk -^ i o °^^ 

> 5,000 ips @ 50% active hi water) 

Vuy U&u**™** wufcLL ^ J,000K(duILiulbj> individual miring mu>si t y ) 
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SPECIFICATION. PAf?F BETWEEN LINES 2 ANT) 3 

Description of the Related A if 

The payent application and the two continuatio n -in-part applications referenced above are 
herein incorporated by r eferenc e in t h e ir entirety. Providing, however: definitions and 
terminology established herein will govern the meaning of terms herein and below to the extent 
that there is anv inconsistency. 

In the following , the below definitions will be utilized- 

Low molecular weight 20K - 250K (20 to 250 cps (a). 20% active in water and 40 to 
1.000 cps (a). 50 % active in water) 

Medium molecular weight: 500K - 1 .00 QK r500 to 1 00Q cos (cb. 20% arrive in water and 
2.000 to 5.000 r.ps @ 50% active in water) 

High molecular weight- 1 000K - 5.0001? ( 1 .000 to 5 000 CDS @ 20% arrive in water and 
>5.000 cps (a) 50 % active in water) 

Very high molecular weight: >5.0001C defined bv individual intrinsic, visrodty) 



T:\0&S\Clients\Clear Value\005ClP3\R.NonCompIiantwp<l 4 



09/09/02 MON 15:27 FAX 7136674424 GILBRETH & ASSOC @007 



SPECIFICATION. PAttF. % LINES 3 TO PAGE 3. LINE 16 

Aluminum polymer (AT) i& used herein and below to refer tu on aluminum pulymei ui 
polyaliuwiuni eomposi tiou Audi a& aluminum elilor o hydrate, aluminum hydrox yeldoiide, pol y aluminum 
chloride, polyaluiniiiuin hydioAyMilfatc, polyaluniiuum hydroxy ehlorusulfate, pulyalurninuni 
chloro&ulfa te ealeium eliloiide, a pulyalmiiiiimu hydroxy "metaP chloride aiid/or sulfate ui a 
p o lyalunrinuin "nietal r chloride and/or -sulfate, aud the like. 

Medium, high or very liigli moleeulai weight AjlulP (M/II/VH MW AmP) eau be medium ui high 
moleeulai weight DADMAC, medium or liigh molecular weigh t Epi-DMA, aud medium, high or very 
highmule culai w e iglilammo-melhaciykl e dpulyacrylauiides. Very liigli molecular weight DADMAC 
and Epi-D MA d u n o t exist at thit, time. OfT-lhe^helf ca t iunic poyacrylamidc ii, aetually a VII MW 
AmP. It is reasonable lu believe that an MMW and IIMW p o lyaciylamidc would pcrfurnr Mrmlarly tu 
t he respecti ve MMW and IIMW DADMAC and Epi-DMA. An II/VII MW AmP should be understood 
below tu i nclude the very high muleculai weiglit polyaciylamidcs together with the IIMW AmTV 
Medium niu leeular w e ights aie iueluded because th o se of skill in the art will realize, and limited tests 
indicate, th at hi iumi erreumstaric e s, in some law waters, a medium mol e eulai w ight AmP will p er f o rin 
equivalent^ u r nearly e quivalent^ to a higli moleeulai weiglit AmP. That is, the clarirreati o n lesult 
c o uld meet industry s t andard s: 

^e- optimal I IMW AmP ehoiee in a given cheumstaiiec may depend on the chemistry of the 
waters ui was tewater. Tlie combination of AP and AmP may be fmlhei enhaneed by blending the AP 
wi t h an aluminum j,alt (AG). The AmP may be e nhane e d by bl e nding with o th e i medium, high oi vciy 
highmoleeulai weiglit AmP ^and/oi wi l lr low m o lecular w e ight qua tci iiucd ammonium polym e rs, such 
as DADMAC or Epi-DMA. 
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Du * tu ^ nauu t of w alu Oiunuu.y, ai i l L midu j,luud ^ g iuAL i Uiu w ] L Jfeud)k ul ^ ^ Ulu&e 
wata aud equipment euinbinatium urn mil) l L dauininul b> L,lin fe un the law uatu. The hidusuj 



and auiWul u> a & ulaiil and/ui diunical Uuibuuil ivhui the mi b e en pi u pulj duel e d Lu match 
plan t equipment iuiia>Uainl a >. 

^^^^hcmndi^luiLdu valuable fui alliaw walu*. It should be midu&lu o d,ho W evci, 
that not all puw iblu indi v idual eunibinalium uf AT and AmT free Fifcuic 9) fui laiiuu.* illoUialivc CV 
p r o due t Q ^ u uldpufuini equally uptiniallj amttii a* & uee u, afullj inalhaw w j Iua. Aa individuals have 
individual fnigu piin U ,, ia W wa iu& aic ch c inieall.y unique in Iheii i e lective uuii U iuiuaub, c u mti t u c nls 
and/or piupeilic* . Tlim, walei leclmul u fei.^ knuw that h^tiiife k icquh e d lu dctuininc u plhnal and 
sueec^ful blciidj, fui diffcient idw walu and equipment cumbhaliuii. 

^ ^tachcd blend miiibiiialium uf Ik, CV 1700 and CV 1900 Guies, luted hi rigme 9, tcveal 



and/oi blending guid e lin e , piu vided by QiL> leehnul u g^, U11 e maj d cl ciniine olh e i us ef ul c u mbiiiadum 
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SPECIFIC ATION, PAGE 13. BRTWFF N LINES 1 ANT) 7 

Aluminum polymer fAP) is used herein and below to r e f er to an aW^ polvmer nT 
polyaluminum composition such as aluminum chlomhvdrate a 1 u mmi,rnh Y ^v Y ch l oride , p n1va1lirn ^ 1im 
chloride, polvalumimim hydroxysulfate. nolvaluminum hvdm r v chlnrosnlfW polyaluminum 
chlorosulfate calcium chloride, a polyaluminum hydroxy "m etal" ehlorMe ^d/or sulfate or a 
polyal uminum "metal" chloride and/or sulfate, and the like- 
Medium, high or very high molecular weight AmP fM/H/VH MW AraP) can he medinm nr hig h 
molecular weight DADMAC, medium or high molecular weigh t Eni-DM A „nH me dium. high 
high molecular weight amino-methacrvlatedpoly a crvlamides. Very high moW.nlaj weight DAr>M A C 
and Epi-DMA do not exist at this time. Off-the-shelf eatio n ic novacrylamiHe j s actually a Vff TV/TW 
AmP. It is reasonable to believe that an MMW and HMW p olv acr y1amide wo uld perform similarly to 
the respective MMW and HMW DADMAC and Fni-DMA An W/VH MW AmP shonlH he „nH^„ 
below to include the very high molecular weight pol y acrvlamides together with the HMW AmP's 
Medium molecular weights are included because those of skill in th e art will reaW ajld limited test* 
indicate, that in some circumstances, in some raw waters a me,ti„ m molecular wig h t AmP will p erform 
equivalently or nearly eqnjv^ntly to a high molecular weight AmP That is. the r.lar.fi.,^ 
could meet i ndustry stanriWc 

The optimal HMW AmP choice in a given circumsta n ce mav dep end on the chemistry of th. 
waters or wastewater The combination of AP and AmP maybe fWh e r enhanced by hlenHmp ♦>», a p 
with an aluminum salt (AS) The Am P maybe enhance d bvhlendmg with other medium hiphor^ 
hi ^™°lec"larweightAm^ 
as DADMAC or Ppj-DMA. 
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Due to the nature, of water chemistry, as it is understood hv th™ i™ w i e d g eah1e in th. ^ ,^ 
known as water technolopists successful an d optimal coag ulants .nd/.r .w; o al ^ fnr ^ 
water and equipment combinations can only he determined hv te>.*ti n? ™ , he raw water Th« ^.^ 
establishedtestisthejartest. The jartest is a reliable and estab lished m.thnH nf^t e rmininean 
and successful coagulant and/or chemical treatment w hen th e test has h.^ p r^erlv desi^n^ tn 
plant eq uipment constraints 

The invention herein disclosed is valuable for all raw wat^ Tt should he nnd^tpod. however 
that not all possible individual combinations of AP and AmP fa- Fip .,n , <» for Vfl rin, ls illnsw^ rv 
products) would perform equally optimally and/or as successfully^ all raw ^ ters. As individnalc 
individual finperprints, raw waters are chemically unique in their re, n ,r^ ™ n taminar , tg , ^Htn.ntc 
and/or properties Thus, water technologist* 1™ W th- t esting is r«q „ir„d t Q determine op ting ^ 
successful blends for different raw water and f oment comhinatinr, 

attached blend combinations of the CV 1 700 and CV 1 on n Series listPd in Figure 9. rev^l 
different combinations for this chemistry. As on. t.,t, in A i fferent wafRrfi ^ , o llows fhft 
and/or blending nn^lines prided by this techn ology, one may det ermine otb.r „^„ ^.^^ 
that are not listed in Figure 9, yet are optimal and/or successfu l in a given raw w, ter , tw vary ^ 
species are intended to be covered under the inv»nti o n as disced 
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